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Most people start their day with a cup of coffee. Many people would also ﬁnish their daily
work with coffee. As such, coffee drinking is an important part of modern daily life. It has
been told that coffee is a driving force for humans to develop science, because it has an
alerting effect on the human brain. However, some people report experiencing irregular
heartbeat or headaches and are thus reluctant to drink coffee, which suggests individual
variation to coffee intolerance. The aim of this review is to brieﬂy summarize the effects of
coffee on human health.
© 2014 Korea Institute of Oriental Medicine. Published by Elsevier. This is an open access
article under the CC BY-NC-ND licenseaffeine
hlorogenic acid
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ype 2 diabetes
ypertension
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
feine intake (2–3 cups or 300mg/day) is not associated withoffee has taken an important place in human society for at
east 1200 years. Its consumption, which probably originated
n northeast Africa, spread out to the Middle East in the 15th
entury and thence to Europe. After oil, coffee has become the
econd most valuable commodity around the world. Today,
offee is among themostwidely consumedpharmacologically
ctive beverages, and its consumption has become a regular
art of daily life worldwide. It is estimated that more than half
f Americansdrink coffee every day. The average consumption
or a person in the European Community is 5.1 kg/year, which
s similar to that in the United States.1
In fact, coffee is a complex mixture of chemicals, and is the
ain source of caffeine in many populations. However, it alsoontains thousands of different chemicals, including carbo-
ydrates, lipids, nitrogenous compounds, vitamins, minerals,
lkaloids, and phenolic compounds (Fig. 1).2
∗ Corresponding author. Department of Physiology, Keimyung Univer
04-701, Korea.
E-mail address: jhbae@kmu.ac.kr (J.-H. Bae).
ttp://dx.doi.org/10.1016/j.imr.2014.08.002
213-4220/© 2014 Korea Institute of Oriental Medicine. Published by Else
http://creativecommons.org/licenses/by-nc-nd/4.0/).Although caffeine is a major component of coffee, the con-
tent is highly variable—ranging between 30mg and 175mg in
a cup (150mL) of home-prepared coffee. Caffeine is the most
widely consumed psychoactive drug worldwide and appears
to exert most of its biological effects through the antago-
nism of the adenosine receptor. Adenosine is an endogenous
inhibitory neuromodulator that prompts feelings of drowsi-
ness, and thus caffeine induces generally stimulatory effects
in the central nervous system. In addition, the physiologi-
cal effects of caffeine intake include acute elevation of blood
pressure, increasing metabolic rate, and diuresis.3 Based on
the data reviewed, it can be concluded that moderate caf-sity School of Medicine, 1095 Dalgubeol-daero, Dalseo-gu, Daegu
adverse effects, such as cardiovascular stimulatory effects and
behavioral changes, at least in healthy adults.4 However, caf-
feine is not completely harmless. In fact, caffeine crosses
vier. This is an open access article under the CC BY-NC-ND license
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biolFig. 1 – Chemical structures of major
the human placenta, rapidly reaching a similar concentra-
tion in the fetus and mother. The excessive intake of caffeine
has been implicated as a cause of spontaneous abortion or
impaired fetal growth.3 Caffeine intake forwomenwhoplan to
become pregnant and for women during gestation should not
exceed 300mg/day. In a variety of studies for caffeine inges-
tion, children can be deﬁned as another risk group because
altered behavior including nervousness or anxiety is found.3
It is judged that an intake of 2.5mg/kg body weight/day is
an upper limit of caffeine consumption in children (Federal
Department of Health, Ottawa, Ontario, Canada).
Is there an antioxidant in coffee? Yes, indeed. Coffee is the
number one diet source of antioxidants in many countries
including the United States, Italy, Spain, and Norway. Coffee
beans contain phenolic antioxidant compounds. The major
polyphenol in coffee is chlorogenic acid. Chlorogenic acid is
oneof themajor strongantioxidant compounds in coffee.5 The
antioxidant activity of coffee depends on the chemical compo-
sition. In addition, itwasobserved that the antioxidant activity
of coffee varies according to the degree of roasting. Maximum
antioxidant activity was measured for the medium-roasted
coffee.6
Coffee consumption has been associated with higher
concentrations of serum total cholesterol and low den-
sity lipoprotein cholesterol. Cafestol and kahwoel are two
diterpenes found in coffee oil. Diterpenes are the main
cholesterol-raising compounds in coffee, but they are mostly
removed by paper ﬁlters. Therefore, unﬁltered coffee is a
signiﬁcant source of diterpenes, whereas the consumption
of ﬁltered coffee results in very little increase in serum
cholesterol.7
The relationship of coffee with health has been featured in
more than 8000 professional medical studies during the pastogically active compounds in coffee.
40 years. However, inmany cases, conﬂicting ﬁndings and con-
cerns have arisen, making it difﬁcult for health professionals
and the public to interpret the data. Coffee consumption tends
to attract tobacco smoking, but many studies did not account
for this potential confounding the data analysis.8 Some mea-
surement errors seem to be inevitable in the assessment of
coffee consumption, because people consume a wide variety
of coffee from day to day. Coffee intake is determined by the
size of the coffee cup and the strength of the brew as well
as frequency of consumption. Despite 20 years of reassuring
research, many people still avoid caffeinated coffee because
they worry about the biological effects of caffeine. What is the
conclusion of so much attention? We have thought that cof-
fee is good for your health when consumed in moderation.
Harvard Women’s Health Watch (2004) reported that current
research reveals that in moderation coffee is a safe bever-
age that may even offer some health beneﬁts.9 However, it is
also emphasized that difﬁculties and challenges in designing
a solid experiment or clinical trials to elucidate the effects of
coffee on human health are present.
Many studies show that coffee consumption may help pre-
vent several chronic diseases. In particular, long-term coffee
consumption is associated with signiﬁcant dose-dependent
reductions in the risk of developing type 2 diabetes.4 Fur-
thermore, coffee intake reduces the risk of liver damage in
people at high risk for liver disease including hepatic injury,
cirrhosis, and hepatocellular carcinoma.10 Its consumption is
also inversely associated with the risk of Parkinson’s disease
in men and women who have never used postmenopausal
estrogen.11 The risk of Alzheimer’s disease is lower in those
who regularly consume caffeine-containing coffee than in
those who do not drink it.12 Coffee has also been shown to
improve endurance performance in long-duration physical
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ctivities. It is very interesting that the relative risk of suicide
asdecreasedby 13% for every cupof coffee consumeddaily.13
n general, coffee consumption has been inversely associated
ith the risk of cancer at various sites including liver and
olorectum, but there is no clear explanation of how coffee
rotects against cancer.14
It should be considered that coffee does have modest car-
iovascular effects such as tachycardia, high blood pressure,
nd occasional arrhythmia.1 The acute effects of coffee on
he cardiovascular system might arise in the time immedi-
te to coffee intake or in more susceptible individuals. Recent
nalyses have concluded that a weak inverse association may
xist between coffee consumption and the risk of stroke, but
urther research is needed to clarify this.14 Although there
s no deﬁnite clinical relationship between coffee intake and
he risk of cardiac arrhythmia, many doctors would not rec-
mmend coffee for the patients. Any contribution of coffee
ngestion to the development of hypertension is likely to be
mall, but it is considerable particularly in infrequent coffee
rinkers.4 Caffeine leads to a slight decrease in the efﬁciency
f calcium absorption in gastrointestinal tract. Thus, an ade-
uate intake of calcium and vitamin D and a limitation of
offee intake to 2–3 cups/day may help reduce the risk of
steoporosis and its related fracture particularly in elderly
dults.3
Coffee consumption is used for social activity, leisure,
mprovement of work performance, and well-being. Coffee
s not only a medicinal alternative but also a beverage con-
aining numerous potential health beneﬁts. The results from
any types of research suggest the positive effects of cof-
ee consumption on various aspects of health, as mentioned
bove brieﬂy. Despite the general good outcomes, it should
e emphasized that individual sensitivity to coffee and the
iological effects of coffee among humans may vary because
f personal single nucleotide polymorphic variants, as shown
n an investigation on genetic polymorphisms in apolipopro-
ein E (APOE).15 And some negative effects of coffee tend to
merge in excessive drinking, so it is the best to avoid heavy
offee intake. This minireview covers just a few of the health
eneﬁts and adverse effects associated with drinking coffee.
urther studies on the functionally signiﬁcant polymorphisms
re needed for a better understanding of the effects of coffee
n personal health.191
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